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SUMMARY OF TESTIMONY GIVEN BY 

WILLIAM R. JACOBS, JR,  Ph.D. 

I. DIRECT 

Dr. Jacobs’ direct testimony presents the results of GDS’ investigation of the 

performance of Palo Verde Nuclear Generating Station during 2005. , 

Palo Verde Performance 

Performance of the Palo Verde Nuclear Generating Station (“Palo Verde” or 

“Plant”) in 2005 was poor by almost any measure. Generation and capacity factors were 

low and production costs were high compared to historical performance. The NRC 
ranked Palo Verde in the next to the lowest regulatory category. In addition to two 
refueling outages, Palo Verde experienced eight unplanned outages and one planned 

outage in 2005. Because the capital cost of Palo Verde embedded in base rates is high, 

the Plant must operate well to take advantage of the relatively low fuel and variable costs 

of the Plant. As a result of this poor performance, the Arizona Corporation Commission 

(“ACC” or “Commission”) Utilities Division Staff (“Staff ’) retained GDS Associates, 

Inc. of Marietta, Georgia to investigate the reasons for Palo Verde’s poor performance, to 

make recommendations to improve performance, and to reduce the likelihood of future 

unplanned outages. GDS conducted this investigation by reviewing documents, such as 

APS’ root cause evaluations and NRC inspection reports. GDS also visited the Palo 

Verde site, conducted interviews of APS officials at the senior management. level, and 

attended meetings between APS and the NRC. 

While the operating and regulatory performance of Palo Verde during 2005 was 

poor, GDS has not found any evidence or indication that operation of the plant has 

compromised safety. None of the outages investigated resulted in or from unsafe 

operations and, in fact, demonstrated that APS was willing to shutdown the plant when 

any safety concerns were identified. Palo Verde was safely operated throughout 2005. 



__ 

A P S  has implemented an aggressive Performance Improvement Plan to return 

Palo Verde performance to the desired level of excellence. While it is too early to know 

with certainty if the plan will succeed, the plan is comprehensive and APS has committed 

substantial management and financial resources to ensure success. Based on our 
experience with similar plans at other nuclear plants, GDS is optimistic that APS will be 

, successful in achieving improved performance at Palo Verde. 

Palo Verde Outapes 

GDS determined that, of the eleven 2005 outages, four were avoidable and the 

result of imprudent actions by APS, three were the result of faulty or defective vendor 

supplied equipment, and one cannot be completely evaluated at this timz GDS did not 

identify any imprudence related to the remaining three outages. As shown in Table 3 in 

of the GDS report, APS’ estimate of the net replacement power cost is $16.269 million 

for the four imprudently incurred outages in 2005 of which $14.944 million was incurred 

during the period of April through December when the Power Supply Adjustor 

(“PSA”)was in effect. APS’ request for $44.564 million for recovery of replacement 

power costs for 2005 Palo Verde forced outages should be reduced by $14.944 million. 

Attachment 18 of GDS’ report provides Staffs quantification of the total cost impact of 

these imprudent outages including lost opportunity costs and claimed interest expense. 

This amount is $1 8.996 million for the imprudently incurred outages. 

Conclusions 

1. Performance of the Palo Verde Plant has declined significantly over the 

past three years. 

The number of outages in 2005 was much higher than normal and the 

capacity factor and generation were lower than should be expected. 

A P S  acknowledges the decline in performance and has implemented an 

aggressive Performance Improvement Plan (“PIP”) to return the Plant to 

its former levels of performance. 

Four of the 2005 outages were avoidable and the result of imprudence. 

2. 

3. 

4. 
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5.  Some of the unplanned Palo Verde outages were caused by faulty or 

defective vendor supplied equipment. We have evaluated APS ’ actions 

related to these specific outages and have concluded that APS’ actions 

were not imprudent. 

It is too soon to determine the prudence of the Unit 1 shutdown associated 6. 
, with the shutdown cooling line vibration. This is a unique problem. It 

appears that APS has made a concentrated effort to resolve the vibration 

problem, which continued into 2006. Additional investigation will be 

needed to determine the cause of and responsibility for this outage. 

Although APS received a yellow finding from NRC in 2004 regarding 

safety related issues of substantial importance, it is GDS’ corclusion that 

there is no evidence or indication that operation of the plant in 2005 has 

compromised safety. 

7. 

Recommendations 

1. The Commission should disallow the additional costs resulting from 

outages identified as avoidable and imprudent in this report. The resulting 

disallowance is $17.373 million (see Table 5). The amount of $1.623 

million incurred before April 1, 2005 should not be eligible for 

consideration in establishing base he1 costs in the pending rate case. 

An issue related to the unplanned Palo Verde outages attributable to faulty 

or defective vendor-supplied equipment is the degree to which APS has 

sought appropriate legal or other remedies. This report does not address 

this issue, but instead recommends that the Commission address it in the 

pending rate case. APS should be given the opportunity to demonstrate 

the steps that it has taken in this regard, and the Commission should 

evaluate APS’ action. 

The Commission should establish a Nuclear Performance Standard that 

would establish minimum acceptable levels of performance for Palo Verde 

and penalties for periods during which the performance of Palo Verde falls 

2. 
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below the minimum levels. The Nuclear Performance Standard should be 

considered in APS’ pending rate case. 

The Commission should order APS to submit a semi-annual report to the 

Commission’s Docket Control, describing plant performance, explaining 

any negative regulatory reports by the NRC or “ 0 ,  and providing 

4. 

, details of corrective actions taken. APS should submit this report semi- 

annually until the Commission decides that it is no longer necessary. 

The Commission should order APS to evaluate its programs to deal with 

aging equipment at Palo Verde. This evaluation should consider industry 

5.  

experience with aging equipment, programs established at other nuclear 

plants that have been successful in managing aging equipment issu.=s, and 

recent experience at Palo Verde. APS should submit a report to the 

Commission within 120 days of the Commission’s order in this matter 

describing the findings of the evaluation and the actions taken to improve 

APS’ management of aging equipment issues. 

The Commission should order APS to evaluate its programs for receipt 6. 

inspection and verification of parts prior to installation. This evaluation 

should consider industry experience, programs established at other nuclear 

plants that have been successful in avoiding outages due to installation of 

incorrect parts, and experience at Palo Verde. APS should submit a report 

to the Commission within 120 days of the Commission’s order in this 

matter describing the findings of the evaluation and the actions taken to 

improve receipt inspection and pre-installation verification of parts at Palo 

Verde. 

Dr. Jacobs’ testimony also provides additional support for his recommendation of 

establishing a Nuclear Performance Standard including the rationale and need for and a 

description of the relevant features to be included. 



11. SURREBUTTAL 
Dr. Jacobs’ Surrebuttal Testimony responds to the rebuttal testimony of APS 

witnesses Levine, Mattson, Denton, Fitzpatrick, Wheeler and Ewen. The following areas 

are addressed in Dr. Jacobs’ Surrebuttal Testimony: 

, Palo Verde Performance 

Several A P S  witnesses opined that the performance of Palo Verde should be 

viewed over a longer time period of up to 10 years. Dr. Jacobs demonstrates that the 

performance of Palo Verde in 2005 was poor and the prior performance is not relevant in 

reviewing the performance in 2005. Dr. Jacobs points out that one reason for the decline 

in performance was that APS management did not identify the decline because of prior 

good performance. Dr. Jacobs’ disputes Dr. Mattson’s belief that Palo Verde will be 

successfully returned to the lowest level of NRC scrutiny given the recent inspection 

results and pending possibly greater than green finding which may result in Palo Verde 

being classified in the multiple / repetitive degraded cornerstone category. 

Use of NRC Reports and Self-Assessments 

Dr. Jacobs rebuts APS’ contention that NRC reports and APS self-assessments 

should not be used in conducting reviews of Palo Verde outages. Dr. Jacobs supports his 

position that these are the best types of documents from which to gather the facts about a 

nuclear plant outage. While any outage review must be retrospective, these documents 

provide an excellent summary of the facts and are not based entirely on hindsight. 

Palo Verde Outages 

Dr. Jacobs addresses APS’ responses to the outages that Dr. Jacobs identified as 

caused by imprudence. He responds to APS’ comments, reviews the causes and facts of 

the outages and provides additional support for his conclusions that the outages were the 

result of imprudence. 
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Nuclear Performance Standard 

Dr. Jacobs addresses several concerns with the proposed Nuclear Performance 

Standard identified by A P S  witnesses. Dr. Jacobs explains why the N P S  need not be 

symmetrical to provide a reward for good performance as well as a penalty for poor 

performance. Dr. Jacobs’ reviews APS’ criticism of his choice of comparison group and 

demonstrates that his comparison group is very similar to the group recommended by the 

APS witness. 

Response to APS Witness Ewen 

Dr. Jacobs responds to Mr. Ewen’s criticism of the quantification of outage cost 

impacts. These responses address Mr. Ewen’s concerns with: 

The Unit 2 refueling water tank outage replacement power costs quantification; 

Quantification of lower margins due to lost off-system opportunity sales; 

The Unit 3 refueling water tank outage replacement power cost quantification; 

Replacement power costs for the Unit 1 reactor trip; 

Claim that some of the recommended disallowance has already been included in 

base rates; 


